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PROCEEDI NGS

MR. GRAY: Good afternoon. M nane is
Gary Gray, and | amthe Executive Secretary of this
panel, the Panel to Review the V-22 Program

On Decenber 15, 2000, then-Secretary of
Defense Bill Cohen determ ned that the accident history
of V-22 aircraft and other testing i ssues required an
i ndependent, high-level review of the program He
established this Panel, appointed these four
di stingui shed gentl enen seated at the table, to conduct
this review It should include safety of the aircraft
and to recommend any proposed corrective actions. He
asked that the review be conpleted and a report subnitted
to himas soon as possible.

The Chairman of this Panel is retired
Marine Corps General John R Dailey. Hi s 36-year career
in the Mari ne Corps included extensive command and staff
experience. He has flown over 6,000 hours in a wde
variety of airplanes and helicopters. He has served at
NASA as the Associate Deputy Administrator. Cenera
Dailey is currently serving as the Director of the
National Air and Space Miuseum

General Dail ey.

Anita B. 3 over & Associates, Ltd.
10521 West Drive
Fairfax, Virginia 22030
(703) 591-3004



10

11

12

13

14

15

16

17

18

19

20

21

22

23

CHAI RMAN DAI LEY: Thank you, Gary.

I would like to introduce the menbers of
t he Panel .

To my left: M. Norman Augustine, who has
served as the Undersecretary of the Arny; Chairnman and
CEO of Martin Marietta Corporation; Chairmn and Chi ef
Executive O ficer of Lockheed Martin Corporation;
| ecturer with rank, a professor, Princeton University
Department of Mechani cal and Aerospace Engineering; and
Chai rman of the National Acadeny of Engineering, and
President of the American Institute of Aeronautics and
Astronauti cs.

To my right: General J. B. Davis, retired
fromthe United States Air Force after a 35-year career
of service. During those years, he accumul ated extensive
operational experience. After retirenent, he has stayed
engaged in the aircraft world, to include comerci al
avi ation.

To my far left: Dr. Eugene Covert
currently serves as the Director of the MT Center for
Aerodynani c Studies and the Wight Brothers Facility. He
is the T. WIlson Professor Eneritus in the Departnent of

Aeronautics and Astronautics at MT. He's had a |ong and
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di stingui shed career at MT.

In addition to being the Chief Scientist
of Training, US. Air Force, Dr. Covert has al so served
as Chairman of the Air Force Scientific Advisory Board;
as a nenber of the NASA Aeronautics Advisory Comnrittee;
and as Chairman of the A-Guard Power and Energetics
Panel. He is the Honorary Fellow of the Al-AA a Fellow
of the Royal Aeronautical Society and the AAAS, and is a
menber of the National Acadeny of Engineering.

At this point, I'll turn the neeting over
to M. Gay.

MR. GRAY: Allow me to introduce the Pane
Staff.

Col onel Rick Schwartz is the Marine Corps
Representati ve.

Col onel Andy Steel is the Air Force
Representati ve.

And M. Bryan O Connor is our Technica
Representati ve.

The notice of today's neeting was posted
in the Federal Register on February 15th. The purpose of
this session is to gather information on the V-22 Program

fromthe interested public. Only those individuals who
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requested to present oral comrents will be allowed to
speak, as reflected in this neeting' s agenda.

The Panel will not provide copies of the
handouts and materials presented; however, should you
wish to review the materials, they will be available for
review at the Panel's office |ocated at 1235 Jefferson
Davi s H ghway, Suite 940, Arlington, Virginia. Please
call Carolyn Duke or Doug Pang on 703/602-1515, to nmke
an appoi nt ment.

For those of you who are scheduled to
speak, we ask that you please keep your remarks to your
allotted tine so that all have the opportunity to address
the Panel. | will signal each of you when we have one
mnute left so that you can wap up your coments.

For nenbers of the nedia and the audience
in attendance, please be rem nded that the purpose here
is fact-finding in nature. This is not a press
conference and Panel nenbers will not entertain
guestions, nor provide a statenent.

Qur first presenter is Congressman Bob
Fi | ner.

Congressman Fil ner.

(No response.)
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MR, GRAY: Ckay. OQur next presenter is
M. John Dougl ass.

MR. DOUGLASS: Cood afternoon, |adies and
gentlenmen. | want to begin ny brief remarks by saying
"thank you" to the Panel. |'ve been involved in panels
of this type in the past and what you are doing here is
not easy. W all know that this program has been
i nvolved in some tragic incidents and the enotions around
those incidents are real; the pain of the famlies is
real ; and those of us who have served in the mlitary
know there is nothing that grips at our heart strings
nore than the | oss of shipmtes and those that served
with us. So that part of what you're doing today is
going to take a lot of sensitivity and a | ot of courage
to get through it, and God bless all concerned with that.

Bal ance in judgnent is going to be needed
as this Panel does its work because these are tough
times. |'ve been in this business about 40 years. [|I'm
an engineer. |I'ma mlitary officer. |'ve been a user
of this kind of technology. |'ve been a tester. |'ve
seen this fromthe viewpoint of Congress. 1've been on
the National Security Council staff, and | was the Navy's

acquisition official for three years during part of this
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program s history.
I'"'m not here today, though, to tal k about
the program |'mhere today to tal k about the technol ogy

and where it fits into Anmerica's industrial base. So

Wi th your permssion, |I'd like to submt my witten
statement for the record and I'Il just nake a few points,
and then we'll hopefully get on with the congressman and

the other people's coments.

The first point that | think it's
i mportant for the Panel and for those gathered here today
to understand is that America's aerospace industry today
i s sonewhat between the proverbial rock and a hard point.
We're going through a period of adjustnent that a | ot of
people call the "Post-Cold War Period."

During this period, the traditiona
sources of revenue for the industry's research-and-
devel opnent have changed dranmatically. The Departnent of
Def ense, and all of its services, has drawn down
dramatically on the kind of research that it does, to the
poi nt where today we are at the | owest investnment |evels
that we've been at for well over 50 years in terms of our
gross national product -- percentage of our gross

nati onal product.
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During this period of adjustnent, the
i ndustry has sustained itself, largely through sales to
the gl obal econony. As a matter of fact, if you were to
go back to the middle of the Cold War, about -- sonmewhere
at 60 to 70 percent of our sales were to the nmilitary.
Today, that |evel is below 30 percent, and over half of
what we produce in the country in many parts of the
i ndustry are exported outside the United States.

Now, while this has been going on -- this
transition has been going on, we've seen both here and in
Eur ope, which is our ngjor trading partner, our air
traffic control systems are approaching gridlock
Anybody who's traveled on a storny spring day or a summer
day where there are lots of thunderstornms know that, with
just a marginal intrusion into the system the whole
system can grow i nto gridlock

At the sane time, what we've seen is that
our fornmer allies have sonme ngjor disputes with us on
trade and on things like aircraft noise and subsi di es,
and this is taking place against a background in which
there is a very small difference, if any at all, between
the kind of conmercial aviation technology which exists

in Europe and the kind of comrercial aviation technol ogy
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which exists in the United States, with a few exceptions.
One of those exceptions is tiltrotor technol ogy.

Now, there are nmany people in this country
who | ook at the air traffic control system we face today.
They | ook at the ecol ogical barriers to building new
airports; and as |I'msure the Panel knows, there's only
one new airport being built in the United States today
and it is under a halt right now for ecol ogical reasons.

If you can't build new runways, about the
only way you're going to be able to get people out to
those hubs is sone formof tiltrotor technol ogy, and the
tiltrotor technol ogy has the unique attributes of speed,
ability to land in a small area -- which nmeans you don't
need new runways -- and a very | ow noise profile.

And for those of you that aren't famliar
with the noise problem you should be aware that we have
a dispute nowin the International Civil Aviation
Organi zation with our allies because American airplanes
that fully nmeet | KO standards are now banned fromthe
ski es of Europe because of noi se.

So noise is a very real issue for our
i ndustry, and one of the advantages of tiltrotor

technology is that you can cone in over the airport and
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you have a very |l ow noise profile in the area around the
airport. So this is a time of change, and it's a tine
when there is a very difficult time for our industry.

Now, the second point is that we've spent

about 45 years working on this technology -- this isn't
sonmet hing that has just sprung up overnight -- and we've
spent tens of billions of dollars on it, and during this

same time that we've done this, as | said before, our
allies have reached parity with us in npst other areas.
So ny second point is essentially that | think it would
be a huge mistake for us to abandon this technol ogy and
the benefits that it will bring to us in our conmercia
sector just when we're on the verge of reaping those
benefits.

| think there is a -- sonewhat of an
anal ogy between this program and the Concord programin
the sense that the technol ogy that went into supersonic
transports was devel oped | argely based on Anerican
i nvestments and our European allies were the only ones
who turned it into a product.

There is one final point and I'll turn the
podi um over to others. The devel opnent of aviation and

aerospace products is not -- cannot be done without risk.
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Those of us that been involved in it over the years know
that we do everything humanly possible to mitigate the
risk, but the risk is always there. It always has been
t here.

Those of us who know about the history of
the industry renmenber the problens we had transitioning
frompropeller airplanes to jet airplanes in the 1950s,
when pilots were used to rapid throttle response to props
and had a terrible time adjusting to the |ater response
of turbines.

We all have heard the stories of the lives
that were |ost as aviators learned to fly across the
Atlantic. W remenber the devel opment of airmail and
night flying in the '20s and '30s, as aviation was
pi oneered in this country. Mst of us, in one way or
anot her, were actually witnesses to the terrible
Chal | enger di saster and many of us renmenber the Apollo
i nci dent .

All of these things are terrible things
t hat have been a part of the devel opnent of an industry
inour mlitary and in our commercial sector that's vita
to the Anerican economny, vital to Anerica's security, and

those of that have been intimately involved in this
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know that over the years we have tried to the best of our
ability as a nation to test our products to their |imt
before we introduced themto the public or before we
i ntroduced themto our arnmed services in general
I ndeed, the level of testing -- we call it in the
mlitary "Operational Test and Eval uation" -- has
increased rapidly during the tinme of this technol ogy's
devel opnent .

| think there is a dilemma here between
how much testing you do and how much testing you don't

do. This is probably one of the central dilemmas of the

Panel. | would just conclude ny remarks by saying that |
think the technology is needed. |It's needed for air
traffic control relief. | think it has value to our
military.

And God bl ess you all for doing what
you're doing. This is a tough task and ny heart goes
with you. Thank you.

MR. GRAY: Thank you, M. Dougl ass.

Congressman Filner has arrived.

Congressman Fil ner.

CONGRESSMAN FI LNER:  Thank you.

Good afternoon. And | want to thank the
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menbers of the Panel for giving many of us the
opportunity to express the concerns we have about the
V-22 COsprey.

I don't have to tell the Panel that today
we ask our Marines to be engaged in an increasing nunber
of operations and areas all over the world. W ask that
they project force into hostile territories, to protect
peopl e they never have net, in |lands they've never seen.
We ask that they do this while being conpensated
m nimal |y, using aging equi pment, any day of the week,
any time of the year, with barely the slightest expressed
gratitude on the part of those who demand this of our
mlitary forces. And our Marines, like all nenbers of
the U.S. Arnmed Forces, do this without question or
conpl aint, placing thenselves in harm s way bravely and
honor abl y.

Unfortunately, | cannot speak with the
sane confidence about the V-22 that | do of the U S
Marines. You all know the history. On Decenber 11th,
2000, MV-22 Osprey crashed near Jacksonville, North
Carolina, killing all four Marines on board; the fourth
crash since 1991, and its third | ethal accident. As |

under stand, 23 people were killed | ast year because of
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acci dents by the V-22.

I have a sinple question: If this is the
vehicle that is expected to carry our Mrines safely and
make defending America nore effective, why is the program
so full of Marine and civilian deaths, not to nention the
nonl et hal crashes, the engine fires, the driveshaft
failures, hydraulic | eaks, and the occasi ons when the
pi eces of the rotor just flew off?

The April 8th, 2000, crash was bl amed on

an environnmental condition known as "power settling," or

"vortex ring state." Wile this is attributed to pilot
error -- specifically, descending at or in excess of the
recommended flight envel ope -- eight nonths |ater

Li eut enant Col onel Keith Sweeney and co-pil ot Mjor
M chael Murphy crashed in an Osprey. Here, the pilot
error case is nmuch nore difficult to make

These were two of the nobst experienced
Marine Corps pilots pernmitted to fly the craft and they
had a total of 280 and 309 flight hours, respectively, in
the MV-22. Lieutenant Col onel Sweeney had over 4,000
total hours between the W-22 and CH-46, while Mjor
Mur phy had al nost 3,000 hours total flight time. |If the

nost experienced officers are unable to control the V-22,
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who exactly should we turn to to do this?

Anot her probl em and devastating to the
OGsprey Programis the ongoing investigation by the
Department of Defense |Inspector General into allegations
t hat mechani cs have explicitly been directed to falsify
mai nt enance records and safety eval uations of the V-22
Program

Now, | don't want to get into the
intricacies of the flight mechanics of the Osprey or the
command deci sions of the program but this, coupled with
the horrible loss of Marine and civilian lives, nmakes the
whol e program hi ghly suspect.

Now, | represent San Diego, California,
and |'m here today because one of the bases being eyed to
house the V-22 is the Marine Corps Air Station at
Mramar. It is the only mjor, heavily popul ated
metropolitan area likely to be exposed to the large daily
vol une of GCsprey overflights.

Now, | have a map -- Have you gotten ny
presentati on?

I's Col onel Buckles here?

Can you make sure the Panel nenbers get

this?
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I have a map of the flight paths that the
helicopters will fly at Mramar, and | will tell you
virtually half of San Diego County is under the flight
paths. Ospreys would fly over communities in San Di ego
like Mra Mesa, Sorrento Valley, La Jolla, and the highly
congested Interstate 5 and 15 freeways. Think of the
devastating i npact another Osprey crash would have at the
hei ght of a rush hour; in the m ddle of a business park
or an elenmentary school in a quiet neighborhood.

My concern is for nmy conmunity, and San
Di ego shoul d not be asked to tolerate a military program
that conmpromi ses the safety of those who live under its
shadow, especially if there is a strong possibility of
t hat shadow crashi ng down on them or dropping its parts
froma thousand feet overhead.

We are not tal king any | onger about
probl enms of mechanics, technol ogy, or pilot error. Those
are all real problenms, of course. But this craft will
not be deployed, if it is at Mramar, in a desert or an
open testing ground. The V-22 is going to end up in the
mddle of a lively, active city. Anmerica' s finest city,
as we like tocall it. | amnot willing to risk the

lives of the people | represent on a programthat has a
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gquestionabl e safety record to begin wth.

The nei ghborhoods | represent in San Di ego
feel that it would not be prudent for us to rush to
judgment on further devel opment of the Gsprey. | would
hope that we see at |east a one-year suspension to
t hor oughly exami ne the program That would give us tine
to anal yze the problens evident with the technol ogy, the
trai ning, the conmand, and then base our decisions on the
full information that such an eval uati on would bring.

| ask again, in the name of the folks I
represent in San Diego: Go slow, meke sure we're safe;
don't subject us to a possible crash and its devastating
consequences. | thank the Panel

MR. GRAY: Thank you, Congressman Fil ner

Qur next speaker is M. Frank Gaffney.

MR. GAFFNEY: M. Chairman and menbers of
t he Panel, thank you very much for allowing nme to
contribute to your deliberations today.

| approach this, as some of you know, from
the perspective of -- not a technol ogist, by any neans --
someone who has had the opportunity to serve on Capito
Hill, in the Defense Department, and nost recently as an

active participant in the national security debate. |
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have been interested in this programfromits inception,
however, and particularly fromthe tinme when

t hen- Secretary of Defense Cheney first decided to
termnate it.

My expertise is policy, as | say, rather
than technology. Froma layman's point of view, for what
it's worth, on the technology side, it certainly seens to
me that given the maturity of this program what is yet
to be done to validate it as a technology is certainly
| ess than a great many other technical challenges this
country has risen to and prevail ed over in the past.

It's not to say that every aspect of this
programis perfect at this point or that there can't be
techni cal inprovenents made. You understand, | think
probably better than anybody, that that is true, but it
is usually true of a devel opnental program and certainly
a devel opnental aircraft.

It seens to ne we probably have forgotten
in sone instances how difficult sone of the previous
feats we've risen to have been. W've forgotten what the
costs, both in lives and in national treasure, have been.
And, yet, | think where we have seen a nationa

i nperative to prevail, we have done so as a nation tine
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and tinme again.

And ny principal argunent to you today for
a recomendation to continue to finish the devel opnent of
this aircraft and to put it into production is based
really on those previous experiences with the nationa
i mperatives, and the national inperatives in this case,
it seems to nme, fall into two categories.

One is the one that's nost obvious, and
that is, the mlitary's requirenent for this aircraft;
for a tiltrotor capable system And | use the word
"mlitary" advisedly because it seens to be a virtua
certitude that if the Marine Corps does in fact get the
opportunity to perfect this aircraft, to bring it into
service for its own purposes, that every other Anerican
mlitary service is going to sign up, as will a great
many other nations as well. That's sinply because of the
quality that this aircraft brings to the task of neeting
a variety of very challenging, sonetinmes very dangerous,
mlitary requirenents.

There's a lot of talk these days about the
revolution in mlitary affairs. There's a lot of talk
t hese days as well about skipping a generation of

mlitary procurenments. | suggest to you that if that
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term-- "revolution in mlitary affairs" -- neans
anything, it is that this kind of technol ogy needs to be
brought to bear, not condeming the Marines -- and the
ot her services, for that matter -- for the open-ended
future, to using the old generation of technol ogies: the
hel i copters, even nore nodern versions thereof.

As you know, this program has been
subj ected repeatedly to the rigors of cost and
operational evaluation assessnments. It has, tine and
time, and tine again, been conclusively denonstrated that
the V-22, the tiltrotor, is the way to go; nopst
i medi ately for the Marines, and | think you'll see, as |
say, for its application in other services' roles and
m ssions as wel |

Were we to send this program back to the
drawi ng boards, as some have counsel ed, were we to cance
it outright, I am convinced that what we will do is not
only set back the effort to advance our military and its
performance of missions that will probably beconme nore
challenging in the decades ahead, we will w nd up paying
in a currency that we hold particularly dear, and that's
the lives of Marines and other service personnel as

wel | .
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The second argunent that | woul d nake,

that may or may not seemto be part of your

honestly don't think you can do your job unless you take

it into account -- and that is, the larger nationa
interest in the realization of the V-22 technol ogy.

| had nentioned | was on the Senate Armed
Services Conmittee staff, | think. | had the privilege

mandat e but

during that tinme in 1981 of working on a programthat

sone of

our counterparts on the House side had deci ded

shoul d be terminated. It was right in the sane pl ace

this programis:

program about to turn into a very expensive procurement

program

found to come forward and to tel

Services Conmittee that this program was not

there ar

avoi ded

expensi ve resear ch- and- devel opnent

And as often happens, sonme experts were

t he House Arned

necessary,

e other ways to do the job; the costs could be

by failing to proceed with it and,

nst ead,

pursue sone of the other alternatives. Even mlitary

of ficers gave testinmony that they'd be just as happy not

to fool

thing --

with it.

Fortunately -- and it was a very near-run

the | ast issue resolved in the Defense
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Aut hori zati on Conference for that fiscal year wound up
with the Senate prevailing and the House position being
rejected, and as a result, today we have a program call ed
the "A obal Positioning Satellite System™

Now, we pursued that program because it
had obvious military benefits. Those benefits are now on
di spl ay every day. They have in fact powered the
revolution in mlitary affairs. But they've also done
sonmething el se for the country as a whole -- sonething
that was a gleamin the eye at the tine of our debate in
1981, but that's now being the gleamin a | ot of bank
accounts throughout our econony -- and that's a
$10-billion program-- or application of GPS program |
shoul d say -- that has redounded to our economic and al so
nati onal security benefit in innunmerable ways.

I"'mnot going to tell you gentlenen that
the V-22 is exactly the same in terns of its multiplied
effects as the GPS program but | amgoing to tell you
that we don't know today all of the ways in which the
V-22's technology will be applied to do the betternent of
our country, its econony, and the way we do any nunber of
nm ssions today, both civil and mlitary.

It now appears as though the choice as to
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whet her the American mlitary and the nation as a whole
wi |l have the opportunity to realize the conmbat and
econonic potential of the V-22 rests largely with you to
decide. It is an awesone responsibility, and
respectfully suggest that it can only be exercised
properly by taking into account the considerations that
I"ve mentioned here, considerations that transcend the
narrow techni cal questions with which you have

appropriately and of necessity been principally

concer ned.

If you factor into account these other
consi derations, | am confident you and, nore to the
poi nt, the American people will agree with nme that far

from being unable to afford the V-22, and to purchase it
in quantity, the United States sinply cannot afford not
to acquire the Gsprey, and in so doing, to foreclose
t hese opportunities.

| suggest to you we owe it to the nmen who
have lost their lives tragically -- to, it appears,
factors that were not attributable to the Gsprey's
tiltrotor design -- to ensure that they have not died in
vai n.

| urge you in the strongest possible terms

Anita B. 3 over & Associates, Ltd.
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to recommend continued devel opment and production of the
V-22. By so doing, you will permit the sacrifice of
those nen to translate into an enduring |egacy for both
their bel oved Marine Corps and the nation as a whole,

whi ch they served with distinction.

Thank you.

MR. GRAY: Thank you, M. Gaffney.

Qur next speaker is M. Daniel Schrage.

MR, SCHRAGE: | am Professor Dan Schrage.
|'ve been at Ceorgia Tech as a Rotorcraft Design
Prof essor since 1984. | direct the nation's |argest
Rotorcraft Center of Excellence there at Georgia
Technol ogy.

But | go back about 35 years involved with
vertical flight aircraft, going back to being a pilot in
Vietnam flying lots of different kinds of aircraft;
bei ng an engi neer, nanager, and seni or executive with the
Arny Aviation Systens Command, in the devel opment of al
the Arny helicopters, fromthe Apache to the Bl ack Hawk,
and to the Comanche that's in devel oprment.

And as | nentioned, for the |ast -- about
17 years, |'ve been involved with rotorcraft design

I've done accident investigations of all kinds of
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accidents, and |I've al so been involved in helping with
i ndustry desi gns.

And as far as a tiltrotor aircraft, which
is what we're tal king about here, it's really the npst
| ogical V/STOL aircraft. | nean, if you |look back at the
| ast 30 or 40 years, you'll find out that nunerous
different kinds of V/STOL aircraft have been tested; and
it's kind of a filtering process that the tiltrotor
aircraft makes the nost sense, and a lot of it has to do
with the safety features incorporated in it.

I'"mgoing to go through these charts
pretty fast, so be ready to flip pretty fast here to keep
within nmy tine.

Next chart, please.

So I"'mgoing to briefly try to cover --
looks like it's a little bit too big for this screen --
"How do you transition?" Wen you're talking about a
vertical and short takeoff/landing aircraft, you're
tal ki ng about transitioning fromthe hover node of flight
to the forward node of flight, and if you look at the
hi story of V/ STOL aircraft -- all the experinenta
aircraft that were built -- nost of the crashes occurred

because they couldn't transition very well

Anita B. 3 over & Associates, Ltd.
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So one of the big things you look for in
sonmething froma safety standpoint is, can you nmaneuver
fromthe helicopter node of flight to the forward speed
node of flight? And you'll want what's called a "w de
transition corridor" because of the fact that your margin
for error is going to be greater, and so there's sone
things there are inherently involved with that that allow
you to do that.

Don't worry about that. Just go to the
next chart. That'l|l be easier

Don't worry, that's just the outline of
topics. That's good.

I got this chart up here because of the
fact that -- "How do you summarize V/STOL aircraft?" And
what you're seeing here, although it doesn't show up too
well -- on this axis right here (Indicating), you see you
can tilt the aircraft; you can tilt the thruster; you can
vector the thruster; you can have separate thrusters.

And if you |l ook at across the top, these are the devices
that allow you to do that. There's rotors; there's
propellers; there's ducted fan, and there's turbofans and
turbojets.

And this kind of matrix here (Indicating),

Anita B. 3 over & Associates, Ltd.
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over the last 30 or 40 years, everybody's tried to design
vehicles with respect to these kinds of capabilities, but
there's only two vehicles that ever have nade it to
production out of this whole matrix here, and that's the
helicopter up in the upper |eft-hand corner up there
(I'ndicating), and then second-fromthe-bottom on the
right, is the vector thruster, and that's basically the
Harrier or the AV-8.

Now, the Harrier is not really much of a
vertical takeoff machine. |It's really a short
takeof f/vertical |anding, because of the fact it can't
carry much payload in a vertical takeoff npde

The tiltrotor that we're tal king about is
the second one down, or this one right here (Indicating),
and sonme of the advantages of that -- and | can tell you
fromfirsthand experience of flying Scout helicopters in
Vietnam-- is, you don't want to always tilt the
aircraft. 1In a helicopter, if you accelerate and you
decelerate, the aircraft is tilting back and forth, and
sonmetinmes you don't see -- you can't see where you're
goi ng because of that.

What you can do with a tilting thruster is

basically you can keep the attitude |level. You can
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accelerate, and that's basically what a tiltrotor allows
you to do. But it also has the inherent advantages that
the helicopter has, and the inherent advantages the
helicopter has is something called "cyclic pitch
control," which, again, a |ot of people don't understand,
but the reason the helicopter can naneuver and can fly
closer to the ground and around obstacles is because it
has a direct control of the thrust vector. None of these
ot her concepts allow you to do that as effectively.

Can | have the next chart, please?

So this is kind of a conparison of the
tiltrotor with other V/STOL concepts. |'lIl end up and
show you what | nean by this w de conversion corridor
but it's virtually stall proof.

Some ot her concepts like tilt wi ngs have
been | ooked at a nunber of tinmes, but they always have to
go through stall every time they transition hover to
forward flight. You can convert to the helicopter node
and auto-rotate after conplete power failure and land in
a small area. Oher concepts can't do that. It has
noder at e down-wash, and so you can operate underneath it.

There's sonething in rotorcraft design

called "disk | oading," which is basically the gross
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wei ght divided by the disk area of the rotor, the jet
exhaust -- or whatever it mght be -- and | ow disk

| oadi ngs are things |like 25 pounds per square foot. So
they're nmuch | ower than, say, like a thrust vector, which
i s thousands of pounds per square foot.

The other thing is it flies forward,
backward, and sideward easily, and that's where the
hel i copter-type control beconmes very inportant. And as
menti oned by John Douglass, it's relatively quiet
conpared to other nodes of flight.

The other V/ STOL concepts that | showed
you in that diagramand the reason that the tiltrotor has
transitioned as the winner is because it has these
advant ages here -- which a |ot of people don't
under stand, but these are distinct advantages that are
necessary.

Next chart, please.

This just shows you that the helicopter --
as nost of you know, it doesn't nmke a difference if
you're flying forward, backwards, or sidewards, because
you can tilt that thrust vector in any direction. Ckay,
and the thing that allows you to do that is called

"cyclic pitch control."
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If you throw up the next chart, 'l
explain in about one mnute what cyclic pitch control is,
but basically what you can do is you basically can apply
a force here (Indicating), and basically 90 degrees |ater
the rotor will respond by fl apping.

So if you put in a pitch control here to
the blade (Indicating) -- and you do that because you
have two swashpl ates, and you tilt the swashpl ate, and
that puts in a control -- and basically 90 degrees |ater
the rotor flaps down, and with it, the thrust vector gets
tilted. Okay? And this allows you to fly in any
direction. Okay? And that is what distinctly -- that a
helicopter or a tiltrotor are the only types of vehicles
that can do that.

Next chart.

So this is what we nean. We know that the
performance of the tiltrotor is far superior to the
hel i copter, but the helicopter has got -- you know, in
hovering, it's hard to beat because of this disk |oading
phenonenon.

So what you're seeing here is kind of the
performance curve, and what it shows you is that

basically the helicopter would | ook like this

Anita B. 3 over & Associates, Ltd.
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(I'ndicating); but because you can tilt that thrust vector
(Indicating), that's what gives you the capability. And

that makes the tiltrotor so much nore productive than the
hel i copter or other types of devices because it carries

nore payl oad farther and faster, so that becones very

i mportant.

The | ast one over here (Indicating) -- if
could scoot that over a little bit -- this is what is
meant by a "conversion corridor." And you see the width
of that thing because the Nacelle tilt -- what that neans

is the tiltrotors are up at 90 degrees, and this is zero
degrees (Indicating). Okay?

So you see the width there between the top
curve and the wing stall curve down here (Indicating) --
so that neans there's lots of margin. What if you get
crosswinds -- all kinds of different things that are
very, very inportant for transitioning from one node of
flight to the other.

Last chart.

Now, tiltrotors were proven on the XV-15,
and before that, the XV-3. The XV-15 was probably the
nost successful experinmental prototype aircraft ever

built. | wasn't directly involved. | becane involved
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later on with it when | oversaw the R&D program for Arny
Aviation, but to ne, if you |look at any experinenta
prototype, the XV-15 was probably the npbst successfu
because it was done the right way and it was

i nvesti gat ed.

Now, that doesn't nmean when you apply that
technol ogy to another application like the V-22, that
there aren't sonme constraints that you encounter, and
some of that is because obviously the V-22 has to | and on
smal|l ships and it's got to be folded up and put bel ow
the deck; but that does reduce that dianmeter or that
rotor, and that makes it not as good, say, as what you
woul d desire if you didn't have that constraint. Plus,
you have to fold the blades; you have to fold the w ng;
you have to do all this, so it adds enpty weight to it.

So there's obviously some constraints, but
you're got to realize that any of those other V/STOL
aircraft in that little matrix | showed you woul d have
even worse constraints if they were tried to be put in
this environment.

And don't |et anybody fool you: The
helicopters that are used in the Navy on these ships have

had a serious nunmber of problens for nunmbers and nunbers
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of years, and if you | ooked at their accident record and
the problens they' ve had, they've been really much
greater than what we'll encounter when we get a
successful V-22.

"' m not saying we shouldn't solve sone of
these problens -- | run a rotorcraft center with [ots of
capabilities to help out to do that. And | don't think
we' ve al ways been approached from maybe the Navy and
Marine Corps as nmuch as we shoul d, because we have
expertise that's been in existence since 1982 and we've
got lots of capabilities to help solve sone of these
problems -- but it would be a big m stake to abandon
sonmet hing that was a wi nner out of 40 years of | ooking at

all kinds of V/STOL aircraft and you've finally got a

Wi nner .

Now, that doesn't nean that accidents
aren't -- you know, there are problens. People get
killed, and that's bad news. |'mnot saying that the

whol e program has been nmanaged the right way, but don't
abandon a concept that's the nobst revolutionary thing
that has conme out of aerospace, in the aeronautics side,
in the | ast probably 40 or 50 years, because it is the

key to success. Not only frommilitary, but to relieve
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sonme of this congestion we all face at the airports.

Thank you.

MR. GRAY: Thank you, M. Schrage.

Qur next speaker is M. Brian Al exander.

MR. ALEXANDER: Thank you.

| just learned the Panel doesn't have the
benefit of our presentation. |'mjust going to have Dr.
Nevarez hand that out.

Let me get started.

Good afternoon, everyone. |'mBrian
Al exander. | aman attorney in New York, with the |aw
firmof Kreindler & Kreindler, and |I'm here today on
behal f of the majority of the fanmilies of the brave
Marines who we lost in the two crashes last year. [|'m
here along with Ji m Furman, who represents the G uber and
Brow famlies.

Qur team al so consists of Francis Flem ng
-- little blurbs on our background are up there -- as
well as Grady W I son, a forner Boeing V-22 test pilot,
aerodynam ¢ engi neer; Bill Lawence, retired Marine Corps
colonel, who is also involved in the XV-15 programt hat
was just mentioned by M. Schrage; and Raynond Proutty,

an aerodynani c engi neer.
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I want to thank the Panel for allow ng us
to speak today. | want to thank M. Gray; Dr. Nevarez;
Col onel Lepan, for his assistance getting set up this
norni ng. Colonel Steel | net this nmorning. Thank you
very rmuch.

| thought by this point | mght have heard
some things, that 1'd have to i mmedi ately take issue,
which is sonmething that |awers are trained to do and
generally do, but | really haven't, except for a couple
t hi ngs.

We're not tal king about GPS here today,
okay? The last tine | checked, nobody had to get up
onboard of a GPS to fly it anywhere. There's not a |ot
of airways and things of that nature. This is an
aircraft that brave soldiers are going to be asked to get
on for the next couple decades.

Poi nt one, however, is, we are not here to
kill this program That is not what the famlies want to

seek. Qur request is so fundanentally sinple that |

can't believe, nor will we accept, that it cannot be net.
We will nake specific recommendations, but
here is the point: W have found -- And when | say "we,"

it really is the Governnent Accounting Ofice; it's
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Director Coyle, with the Department of Operationa
Testing and Evaluation; it's the JAG reports that have
been done on these two accidents; it's our review of
those, along with our experts -- that there are serious,
serious safety concerns with the GCsprey. The Marine
Corps, to the extent they're involved -- and nore

i mportantly, the manufacturers -- nmnust renedy these
probl ems now. They nust do them conpletely, fully, and
t horoughly, before this is returned to service.

And that's what we're here to do -- to
urge this Panel to namke those very tough recomendati ons;
take action to ensure this is safe for operational use
before our bel oved Marines are asked to get in it again.

Next .

VWhat do we want the Panel to do? W'd
like you to deternine first and forenpst -- and this
deals with the April crash primarily -- why a problem as
fundamental ly sinple as asymetric power settling or
vortex ring state was not identified and fully tested by
Bel | / Boei ng | ong before the Osprey cane into the hands of
the Marine Corps for operational evaluation

I'd like to hear fromthem on how t hey

possi bly could have m ssed sonething that's been known in
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rotorcraft technol ogy for decades; how they could not

have applied that know edge to the uni que characteristics

of the GCsprey. That is the charge to this Panel which is

probably nost significant.

Next .

Next we'd like themto find out -- ask
tough question: why Bell and Boeing, those that stand
gain nost fromthis program-- along with our Marines
servicemen, and the nation -- fromthis -- why they
didn't tell the Marine Corps of these dangers; how it

possi bl e that this one slipped through the cracks, if

that's in fact what happened; why they did not provide

t he

to

and

was

adequate warnings, if any warnings at all, to the pilots

about this dangerous phenonenon; why they failed to

define a flight envel ope with adequate safety margin as

required; why they failed to provide effective procedures

or design changes to avoid this dangerous aerodynam c

phenonmenon, whi ch unanbi guously -- not ne tal king; not a

| awyer telling you -- unanbi guously caused this crash.
Pilot error? Human factors? Hogwash

Everyone here knows -- that knows anything about this

program-- it was power settling and VRS that caused

There was no warning to the pilots; no notice to the
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pil ots.

Next slide, please.

Another thing we'd |like this Panel to
deternmine is howit is that this so-called
800-f oot - per-m nute, 40-knot-calibrated-airspeed
l[imtation cane to be in the pilot manual just four
nont hs before this crash. Was it a similar incident?

Was it Bell/Boeing finally 'fessing up that, "Hey, you
know, this could be a problem W'd better nention
something"? And then related to that, howis it that

i nformati on was derived? What tests were done, if any,
to establish that flight limt, to define that envel ope?

Next slide.

As a result of what we suspect you'll find
when you rmake those deternminations, we would |like the
Panel to recomend that Bell/Boeing engi neers and test
pilots performa thorough and conplete test and
eval uation of the Osprey and its susceptibility to sudden
| oss of controlled flight; not back to draw ng board,
necessarily, as |'ve heard nentioned this norning, unless
that's what's required.

We'd like you to recomend that the

manuf acturers, Bell and Boei ng, conduct a review of the
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pilot manual in order to confirmthat all dangers and
limtations -- not just the ones that caused the Apri
crash or Decenber crash -- have been properly identified;
the warnings that are actually effected have been pl aced
in there; and that the existing emergency procedures are
determ ned to be effective.

Next .

We'd also like the Panel to reconmend t hat
Bel | / Boei ng denonstrate that the MV-22 can neet the
Marine Corps m ssion requirenments before you give it back
to the Marines for nore OPEVAL. W want you to recomrend
that Bel |/ Boei ng engi neers and test pilots evaluate and
test all known energency scenarios, including hydraulic
failures, to deternine if the conmputer software is
properly progranmed to handl e such energency situations.
That's what caused the Decenber crash.

Next slide.

What have we | earned so far? And again, |
have to give credit where credit is due. A lot of this
information is derived by the Marine Corps thensel ves and
t he other governnent agencies that have | ooked hard at
this program The Marine Corps was unaware of the danger

of asymmetric loss of |ift and uncommanded departure from
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controlled flight due to VRS and power settling.

Next .

These were quotes fromthe Departnent of
Operational Testing and Eval uation report provided by
Director Coyle, who's already addressed this Panel
"Possi bl e existence of VRS in the V-22 was known when
flight limts for OPEVAL were established."

And t he phenonmenon was known because every
helicopter pilot in this roomknows about it, but what
was not known is asymmetric loss of |ift and departure
fromcontrolled flight. That's what they're talking
about when they say the "unusual attitude follow ng entry
into VRS was not expected." "It happens rapidly, with
little or no warning to the pilots.”" So the Corps didn't
know, the pilots didn't know. DOT&E says, "W can't yet
even determne if we can wite this off as an operationa
safety concern."

And it's not |ike conventional helicopter
problems. Here it's sudden and potentially catastrophic.
Everyone here who is a helicopter pilot also knows it's
reasonably benign and easy to fly out of in a helicopter
That's the difference.

Next sli de.
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What el se have we | earned? Absolutely no
war ni ng concerning asymmetric VRS or power settling in
the pilot's manual, the pilot's bible. It wasn't there
for these gentlenen. No description of flight
characteristics associated with VRS and power settling in

t he manual ; no energency procedure or recovery techni que
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for these pilots on that sane dangerous phenonenon.

Next .

Why? Because the NATOPS Manual was
conpletely and totally and utterly inadequate. Again,
not me tal king; not a lawer talking. This is the
OPEVAL. This is the Marine Corps in their phase of
anal yzing their own NATOPS Manual. |Inconplete. Wy?

Devel opnental testing wasn't done. Who's that?

Bel | / Boei ng. Wy not? That's the question. That is the

charge to the Panel. What are we doing, turning this
over to our Marines -- Mssion pilots, not test pilots.
Qur young soldiers, not test pilots. Not Chuck Yeager
before these kind of things are net?

Next slide.

More of the same. Content of the NATOPS:
“"Not suitable for operational use." Guess what? It was

in operational use on April 8th, on Decenber 11th.
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"Contractor" -- translation, Bell/Boeing -- "nust
expedite incorporation of VRS warnings." Tonmorrow? No,
now, before this thing goes back. Wwy? It wasn't there
when those guys needed it. Let's fix that.

Next .

VWhat el se have we | earned? This is the
reci pe for disaster that -- | think Col onel Mrgan's
| anguage i s what was used here: Not only were these
pilots not told, not warned -- happened that quick
(I'ndicating) -- but when they did what any pilot would do
-- their automatic, instinctual, and correct, as we know
it, reactions -- it automatically, at that precise nonent
in tine, exacerbates the situation. W know the results.
You put in your opposite cyclic; you increase your power;
you put in the yaw correction. What do you do? You're
on your back. That's unacceptable.

Next slide.

Once encountered, no way out. Not ne
talking. That's Director Coyle and the JAG

Next slide.

Again, this is a different world from
conventional helicopters, which I flew, which JimFurman,

who will speak to you next, flewin Vietnam for over 800
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conbat hours. This is a world of difference. W know
about it. We know what it |ooks |like when it's comng
on. We know how to get out of it. But this is nore
extrenme, without warning, and that's significant. |It's
| ess forgiving, and that nust be resolved before we go
forward.

Next .

Again, the limtations are presently
i nadequate. They're nmisleading and unrealistic. The
operational danger zone -- and this is very inportant --
is where they intend to operate the aircraft. The way
you want to use it is at the point -- on the edge, where
the nost danger lies. Not nme; Col onel Mrgan.

Per f ormance envel ope may be the one that
the fleet pilots can deal with -- i.e., going around the
traffic pattern -- but when we get doing realistic
training |like what they were doing on April 8th and we're
trying to do an insertion mssion at night, |oaded up
with the goggles on, we've got problenms. W've got to
fix that -- and when | say "we," | nean the contractors
-- before we give it back to mssion pilots. Get the
Marine Corps involved, get their test pilots involved,

but don't give it to the line guys until it's ready to
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go.
Next slide.
Safety margin for the envel ope that |
defined earlier -- 800 feet per minute; airspeed bel ow 40

knots -- which is what they've referred to and how t hey

spin this off to be "pilot problem™" [It's nonexistent.
At the very best, it's razor thin. This aircraft -- on
April 8th, I'mtalking about now -- was within or on the

very edge of the defined flight envel ope that was then
known and under control until that very nonent -- and
do nean a monent; that quick (Indicating) -- when the
prop-rotor lost its lift; you had a rapid right roll

what we call a "snap roll," and he ended up inverted.

Next slide.

This is also in the back if you want to
take a closer look. |It's blown up. But here you can
see. Geen is good. Geen is in the flight envel ope
and this aircraft, for the last 16 seconds as depicted
here, was in the flight envelope. It was descending from
about 500-plus feet, down to the ground, and it wasn't
until two seconds before inpact -- two seconds before

i mpact that it arguably was on the edge of the envel ope,

and it was at the sane tine that this aircraft lost lift

Anita B. 3 over & Associates, Ltd.
10521 West Drive
Fairfax, Virginia 22030
(703) 591-3004



10

11

12

13

14

15

16

17

18

19

20

21

22

23

44

and at that noment in tinme that it was unrecoverable and
not hi ng the pilots can do.

How do we know this? Again, nothing on
this graph is nade up by this lawer. This is factua
information fromthe JAG report. The envel ope, as
defined, exists at 40 knots. The aircraft begins to | ose
lift right at that point, and we know this because the
pilot, at that nonent in time, fromthe FDR put in |eft
cyclic to correct for it. And what did that do? As |
told you earlier, exacerbated the situation and was a
recipe for disaster. | urge you to |ook closely at this
because it clearly and unanbi guously mekes it obvious to
everyone who takes the tinme to analyze it, this was not a
"pilot error" case.

Next slide.

These are sone things -- aerodynam c
factors. | know we've heard sone positive things, and
there are nunerous positive things to say about tiltrotor
technology. It is the future, but there are things that
nmust be eval uated further and conpletely before it's
ready for prine time. The proximty of the wing to the
rotors means that the airflow state over and above the

Wi ng may have some inpact on rotor flow. The precise
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paraneters and dynanics of that nust be eval uated before
we go forward because it affects power settling and VRS

Same thing with unsynchroni zed rotor
thrust. W' ve got to figure that out before we go
forward. W have to know how it affects power settling
and VRS

Next .

More inmportantly, yaw inputs; cyclic
i nputs; increase in collective pitch; any other changes
to the angle of attack on the rotor system Wnd gust,
very significantly. The effect of other aircraft, which
was the case in April. W nust determne fully and
conpletely the spectrumof their effect on VRS and power
settling before we go forward.

Lastly, and nost obviously, asymetric
aspects of this design. It's like nothing else we've
ever seen. |It's side-by-side instead of centerline.
We've got to see fully and conpletely what that neans
with respect to VRS and power settling. That nine-foot
separation is critical. |Its effects on flight are
critical

The rolling novenent of the engines.

You' ve got those nmssive engines on both sides of this
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aircraft. That gives you no margin for error. W' ve got
to figure out the safest way to operate with those
dynam cs in mnd.

Next slide.

The other incidents. There's been severa
of them | want to focus on the two that were mentioned
in the JAG report. These are ones that are within the
flight envelope. W're not talking about steep rates of
descent. We're not tal king about necessarily sl ow
ai rspeeds. But for sone yet unexpl ai ned reasons, not yet
known, these airplanes found thenselves in simlar rapid
rolls that could not be inmediately corrected by cyclic
inputs. We still don't know what caused them How in
God' s nanme can we have our Marine pilots still flying
wi t hout answers to that? GCet the answer before we nove
forward agai n.

Next slide.

O her crashes, including North Carolina,
have denonstrated that the critical relationship between
conmputer software, the flight control systens, and any
unexpected anomaly, could be nechanical; could be
aerodynamic. This relationship has to be closely

exam ned. It has to be fully vetted by the contractors
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before we return it to the Marine Corps.

Next slide.

This is the "big picture" statenent that
make on behal f of the famlies, and nyself, frankly.
This programis a prinme exanple -- It's changed since
was in. | got out in '90. The program has changed.
There is a nove to integrate nore the involvenent of the
services, and there's sonme great aspects to that. It was
necessary for a lot of reasons, sone of which have been
nmenti oned previously.

But there's a huge problem and people in
this town have already hit on it; and it's actually going
to drive the train, but you need to be thinking about it
because it has an effect on the Osprey Program and the
Osprey Programis the best exanple of the problem And
that is, that the systemhas to be changed to ensure
there's a threshold I evel of safety before the aircraft
is turned over to the service for evaluation and
i ntegration.

This can be achi eved only one way:

vi gorous testing perforned by those with the nost
expertise. It is not the Corps, with all due respect to

the Corps. |It's not the Arny, which is ny service. It's
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not the Navy. |It's Bell/Boeing and their great group of
engi neers and test pilots. They are the ones
responsi ble. They're the ones that nust do it.

Next slide.

We understand from our sources -- and
that's a variety of sources -- that there is absolutely
no data and testing to support the power settling
limtation | nentioned earlier. |If I'"'mwong, that's
great, but 1'd like to see it. Howis that possible?
How does it find its way into the manual when there's no
basis for it? You nust determ ne the answer.

These contractors were required by | aw and
by contract -- check out the contract -- to identify
dangers and limtations; then turn around and propose
war ni ngs, cautions and notes, to go into that bible, into
the pilots' manuals. There is no doubt in my mnd they
have failed to do that here and for sone reason somebody
has accepted that failure. Don't do it. Send it back
Get it fixed.

Next slide.

We're concerned, in the present integrated
testing environnment, the manufacturers have a vested

interest in not telling the mlitary everything. This
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nmust change. Basic devel opnental testing to deternine
aircraft performance capability, define the precise
flight envel ope, and establish appropriate safety margin,
has to be done by Bell/Boeing in this case, in wnd
tunnels, in sinulators, and under those sane controlled
flight conditions that Chuck Yeager had available to him
Inch by inch, knot by knot. Not at night, NVGs | oaded
up, with a mssion pilot who's not a test pilot. Find
out why that's going on and fix it.

Next slide.

These are our other concerns. | heard M.
Schrage -- the only thing | do have to address -- tout
one of the advantages of the Osprey: its auto-rotationa
capability. | know you've al ready asked this hard
guestion and have the question. |'mhere to tell you it
doesn't have an auto-rotational capability. It does not
have an auto-rotational capability. It is prohibited by
the manual. So explain to me what good is the black and
white ink that gives you the slide that says it can do it
when it can't do it?

Let's get it done. Al the nore reason to
slow it down, send it back to fix that problem God

knows we can do it. W have the technology. W've got

Anita B. 3 over & Associates, Ltd.
10521 West Drive
Fairfax, Virginia 22030
(703) 591-3004



10

11

12

13

14

15

16

17

18

19

20

21

22

23

50

men on the noon. W've got GPS. This tiltrotor
technology is great. Let's just get it to greatness and
not settle for nediocrity.

Airspeed integrator lag is very inportant,
a significant contribution to what happened in April
How can you expect pilots to live by a defined envel ope
when the only parameter that's significant -- airspeed,
as well as rate of descent -- is the aids on an
i nstrument they mght not be able to see with NVG goggl es
on as clearly as they ought to, may not have the best
| ayout, and has a lag tinme, when all you get is one
second? Can't happen.

Lastly, -- addressed to Decenber --
software verifications have not been perfornmed. Not ne;
that's DOT&E that says that. You' ve got to make sure, as
is the standard, custom and practice, that those
verifications are done by the contractors, and it's
crimnal to allow the programto go forward, as much

dependence as there is on the software, unless that is

done.

Next slide.

Here are our recomendations. And |'m
probably past my tine. [|'Il run through them very
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qui ckly.

That Bel | / Boei ng provi de perfornmance
charts which actually reflect the flight conditions.
They did not do this prior to the April crash. Require
that Bel |/ Boei ng conplete rigorous devel opnental testing
to identify all dangers and fix them Require they
research the envel ope sinmulator; wind tunnel; actua
flight test.

Next .

Devel oped a realist flight envel ope to
protect the pilots. An airspeed limtation with an
associated rate of descent limtation is not good. |It's
nonsensical. Any rotor-copter pilot will tell you that
doesn't make sense; it should be a gradated -- graduated,
rather -- limt through a range of descents and a range
of airspeeds, not a brick wall, or in this case a cliff,
which in that quick a tinme (Indicating) you're beyond.
Bel | / Boei ng needs to devel op and i npl enent desi gn changes
and what ever other procedures are required to enable
pilots to recover when asymretric |oss-of-lift scenarios
are encount ered.

Next slide.

They need to conduct additional flight
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tests to deternine the effects of formation flight, which
| understand has been done in part, but it has to be done
conpletely and thoroughly so that all effects are known.

Lastly -- that's all right -- the flight
conmputer software, as | nentioned earlier. They need to
find ways, if possible -- and this is actually Director
Coyl e's suggestion -- to nmake the software so that it
does two things: make it able to warn the pilots, which
think is doable, and if possible, nmake it able to
i nstantaneously give the reactions by way of control and
power inputs and yaw inputs, if necessary, to correct the
aircraft if a loss-of-lift scenario is encountered, for
what ever reason, whether it's formation flight or
conventional VRS

Last slide, please.

| leave you with these thoughts. First
one's fromthat brave Mari ne who stepped up to the plate
and sent the letter to the Marine Corps and to others
about the problens with the Gsprey and the unfortunate
coverup. What's he saying here? It is not ready for
prime time. Wiy are we rushing it? Slow down. Mke it
right. If I know anything, it is that our Marine Corps

deserves that. And |I'mnot alone. Major General Admire
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echoes that point.

We're not in conbat, the last time |
checked. We've got sone tinme. This is a 40-year or
30-year or 20-year, or however-long-it's-been program A
few nore years won't kill us. Do not allow the noney to
drive the train. Do not allow deadlines to drive the
train.

I want to again thank the Chair; | want to
t hank the Panel, and thank the staff, for giving ne this
opportunity today. Thank you very rmruch.

DR. COVERT: M. Al exander, would you help
me, because the slides you handed out to us differ in a
nunber of significant ways, particularly in the latter
part, between what you' ve flashed on the screen? So I'd
appreciate it if | had a set that was representative of
your tal k today.

MR, ALEXANDER: Sure. | wll burn you a
CD, Doctor, of what I've just said, and you can have --
In fact, | think we might have already arranged for that.

Thank you.

MR. GRAY: Thank you, M. Al exander

M. Grady Wlson will not be speaking

today, so our next speaker is M. Janmes Furnman.
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MR, FURMAN: As M. Gray said, |I'mnot
Grady Wlson, but Gady Wlson is one of the experts that
we have retained to advise us in this case and | am goi ng
totry to cover sone of the things that he would have
said if he could be here today.

Di sti ngui shed nenbers of the Panel, Panel
Staff, visitors, menbers of the press, and speci al

guests, thank you for being here today.

My name is JimFurman. | am an ex-Arny
helicopter pilot. | flewin Vietnam |'ve got over
4,400 hours of helicopter time. | was an instructor
pilot; | was a standardization instructor pilot; | was a

test pilot, and | have approximately 8- to 9,000 hours of
total tine altogether.

I have been a | awer for approximtely 20
years, and nmy principal practice is aviation litigation.
And | have probably represented nore nmilitary fanmilies in
cases involving deaths, especially pilots who have | ost
their lives in mlitary crashes, and | am here today on
behal f of those families.

| am here specifically representing the
fam lies of Major Gruber and Lieutenant Col onel Brow.

The wi dows, M's. Brow and Ms. Guber, will speak to you
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here shortly. They are proud Marine families. They are
proud of their husbands' service, and they are proud of
the service they did to the country.

They are not here to condemm the Marine
Corps. Also, they are not here in an attenpt to bring an
end to this Osprey Program They are here really for two
purposes: to nake sure that what killed the pilots and
the 17 other Marines on April 8th, 2000, will never
happen again, and to clear the record and correct a
gri evous wrong.

The pilots of Nighthawk 72 have been
unjustly and fal sely accused of causing the crash of
April the 8th, which resulted in the | oss of their own
lives as well as the lives of 17 other brave Marines.
Thi s accusation has conpounded the grief which would
normal ly be felt as a result of such a tragic |oss, the
accusation that their husbands were responsible for these
deat hs.

Euphem snms such as "human factors" have
been used. It is clear fromthe press releases and the
statements subsequent to the investigation that these
pilots are being accused of operating the aircraft

outside of the flight envel ope and that such operation
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was the cause of the crash. In fact, official positions
have gone on to excul pate anything having to do with the
tiltrotor technol ogy.

It has been said that the April 8, 2000,
crash does not inplicate tiltrotor technology. This
conclusion is based -- is not based on an objective
factual analysis of the crash, the technol ogy, and
conpletely msses the mark. It is an attenpt to deny the
reality that tiltrotor technology is still withinits
i nfancy, notwi thstanding the fact that it has been the
subj ect of studies and prototypes for many, many years.

Mor eover, we believe that what happened on
April the 8th, 2000, is so fundanentally related to the
tiltrotor technology that it cannot be ignored. There
are abundant factual findings and conclusions in the JAG
report that severely inplicate the technology. Al the
proof that is necessary to identify the design, the
testing, and the |lack of adequate warnings as a cause of
the April 8, 2000, crash is contained in the JAG report,
the report by Phillip Coyle, and the OPEVAL report.

To conclude fromthese facts presented
that the pilots were flying outside of the flight

envel ope is a denial of the reality presented by the
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facts and a strained and inaccurate interpretation of the
limtations presented by the flight manual s.

The JAG report states what brought the
aircraft down on April the 8th was the Osprey's unique
response to vortex ring state. Vortex ring state is a
phenonenon that has been known concerning helicopters for
many years. However, nost helicopters have a fairly
beni gn vortex ring state.

The JAG report states, "Though al
rotorcraft have the potential to enter a vortex ring
condition, recorded occurrences to date have been rare.
The fact that this aircraft not only found itself in
vortex ring state condition with no apparent warning to
the air crew, but also departing controlled flight, is
particul arly concerning."

The report goes on to say, "In traditiona
rotorcraft, power settling would cause uncommanded rates
of descent and, depending on altitude, may result in a
hard | anding or quite possibly a controlled crash. In
all likelihood, however, such an event would result in
the aircraft at least hitting the ground in an upright
attitude."

Most hel i copters respond to vortex ring
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state by a |l oss of symetrical |lift, not asymetrica
lift. This results in an increased rate of descent.
Single-rotor and tandemrotor helicopters can easily
recover fromvortex ring state by sinply flying out of
t he di sturbed colum of air

However, in the Osprey, if vortex ring
state occurs to one rotor to a greater degree than the
other, the aircraft will respond in a roll approaching
100 degrees per second. This does not pernit the pilot
an opportunity to fly out of the condition if he is close
to the ground.

The JAG report goes on to say, "Because of
the approximately 8 foot-8 inch separation between the
prop-rotors . . . it is possible to have one rotor
i npacted by the effects of vortex ring state while the
other is not, resulting in an asymetrical condition."
The JAG report says, "W believe that this was the case
in this mshap."

Though VRS nmay have been the initiating
event, what caused the crash was an uncommunded roll and
loss of roll authority. The result is a departure from
controlled flight. An uncommanded roll does not

necessarily occur as a result of a rapid rate of descent
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at slow airspeed. An unconmanded roll can occur any tine
di sturbed air changes the angle of attack of the airfl ow
t hrough the rotor system

Besi des a steep rate of descent, the
hel i copter can encounter an unconmanded roll by flying
t hrough the wake vortices of a preceding aircraft, or it
can encounter strong w nds and turbul ence as wi nds cross
over terrain, buildings, and ship structures.

Vortex ring state has been known for nany
years. Pilots are exposed to it while going through
pilot training. There are also discussions in nost of
the helicopter NATOPS namnual s. However, it is a
condition that helicopters will not see very often and is
a rare occurrence.

Not hing in the previous training or
di scussions in the nmanual s prepared these pilots of
Ni ght hawk 72 for what they encountered that night. The
NATOPS Manual for the Osprey does not even address power
settling or vortex ring state. It does address settling
with power, which is found in the energency procedures
section of the manual

According to Navy flight nmanual s,

"settling with power" is sonmething entirely different
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t han what was encountered by Ni ghthawk 72, and different
frompower settling or vortex ring state.

The NATOPS manuals for all other current
Marine helicopters have discussions of vortex ring state
and settling with power. The NATOPS Manual for the
UH- 1N, a Bell product, draws a distinction between these
phenomena.

The Osprey nmanual does not nention, nor
does it provide a procedure for recovery from VRS or
power settling. Though the Osprey mamnual does include
the warning, "avoid descent rates of 800 feet per mnute

or greater, at airspeeds less than 40 KCAS," it follows
that with a procedure for "settling with power." This
war ni ng, which is not found in the chapter on flight
characteristics or normal procedures, where you expect to
find it, is alinmtation that has been identified as
defining the flight envel ope at issue in this case.

I would Iike to point out that the warning
that is given, even if it did apply, says, "avoid"
ai rspeeds bel ow 40 knots, at descent rates greater than
800 feet per minute. O her NATOPS manual s use nore

i nperative | anguage. In the Bell UH 1IN nmanual, it says,

"Do not exceed 800 feet per minute at airspeeds |less than
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40 knots." Wiy is there a difference?

But as stated before, this linmtation is
only associated with discussions with "settling with
power." That is a mgjor distinction that needs to be
| ooked at.

"Settling with power" is defined in the
NATOPS manual s as a condition where essentially the power
is not available to do what needs to be done. |[|f you
think of an autonobile going up a steep hill that is
underpowered, it nmay not be able to nake it to the top
And t hat happens sonetines in helicopter operations where
you' re overl oaded, or a high-density altitude condition
and you're conming in fast and you just run out of
sufficient power to be able to control the descent; but
even in those circunstances the helicopter usually | ands
in an upright condition because we are not seeing the
same phenonenon of disturbed air with the rotor system

The OPEVAL report states that "the NATOPS
Manual | acked adequate content, accuracy and clarity.
Addi tionally, because of inconplete devel opnental testing
in the high rate of descent regine, there was
i nsufficient explanatory or enphatic text to warn pilots

of the hazards of operating in this area.”
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Not only was there no discussion in the
flight manual, "the flight sinmulator did not replicate
the loss of controlled flight." The pilots were never
told about it in the manual and they could fly the
simulator in a |low speed, high rate of descent condition
and not experience this phenonmenon -- the simulator
that's supposed to have trained them how to handl e
unusual situations. Surprisingly, the sinmulator was not
programmed for this type of event.

As | understand, after sone reprogrami ng,
a post-accident sinulation test showed how razor-thin the
edge of the flight envelope is and howit is lacking in
any margin of safety.

A simul ati on was done at 39 knots and zero
feet per minute rate of descent. Pulling the thrust
levers full aft caused an i medi ate descent rate of 800
feet per minute. Forward application of the thrust
control levers resulted in uncontrolled flight. Wthin
t hree seconds, the sinulator exhibited in excess of
3,000-foot-per-mnute rate of descent. It is not clear
fromthe docunentation whether or not asymmetrica
conditions could be duplicated in the simnulator

Such a razor-thin boundary between
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controlled flight and uncontrolled flight is
unacceptable. There is no margin of safety.

Compoundi ng this unexpected black hole is
the inherent instrunent error that occurs at |ow
ai rspeeds and the inability of a pilot who is flying
ni ght vision goggles to even see the vertical speed
i ndi cator, so how can he observe that boundary?

Quoting fromthe Coyle report, "Testing
t oday suggests that should a pilot inadvertently exceed
published limitations, there may be no easily
recogni zabl e warning that the aircraft is near the danger
zone." "The first indication a pilot may receive that he
has encountered this difficulty is when the aircraft
initiates the uncommanded, unrecoverable roll condition."

It is clear that these pilots had no
reason to believe that the aircraft would enter into this
uncontrolled state. The flight envel ope is poorly
defined and nonexistent for VRS. No warning was given
concerning vortex ring state and no procedure was
provided to the pilots. The reason this is so is because
this area of the flight envel ope was never thoroughly
tested by the contractor or explored during devel opnenta

fight tests.
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The Coyl e report: "Since identifying the
boundari es of the vortex ring state danger region
i nvol ves conpl ex, poorly understood aerodynanics
successful mapping of this region nmust be acconplished
via a programof flight tests, wind tunnel testing,
nodel ing and sinulation.”" This was not done with respect
to VRS prior to April 8th, 2000. If it was, it was never
reported to the Marine Corps.

Because of the unique design of the rotor
system of the Gsprey, this should have been fully
studi ed. Quoting again the Coyle report: "The basic
aer odynam ¢ nmechani smof VRS is common to all rotorcraft.
However, the problem nmechanismthat initiates the sudden
and potentially catastrophic departure node in the Gsprey
is unique to the side-by-side configuration."

The reason for the difference in response
to VRS can be traced directly to the unusua
configuration of the OGsprey. This is the only donestic
production aircraft that has two rotors placed
si de- by-side on pylons at the end of wings. Unlike al
ot her helicopters, the rotor systens are not over the
centerline of the fusel age.

But unlike, say, for instance, two
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single-rotor helicopters flying side-by-side, if one
rotor of an Osprey encounters a loss of lift, it wll
have a seesaw effect on the rest of the aircraft and the
ot her rotor system This seesaw effect results in the

| oss of control authority as well as an unconmanded and
very rapid roll approaching the 100 degrees per second.

Al so unli ke conventional helicopters, the
uncommuanded roll will not have the beneficial effect of
allowing the aircraft to fly out of the colum of
di sturbed air. |Instead, the uncommanded roll wll cause
the Osprey to pivot about its |ongitudinal axis because
of the trenmendous anount of thrust and nmonentumthat is
bei ng produced off the rotor systemon the opposite side.
All these factors were unknown to the crew of Ni ghthawk
72 on the night of April 8th.

There are many nore points that 1'd |ike
to make. |'ve brought copies of ny witten statenent. |
think that we've probably run out of themby now. [|f you
woul d I'ike to have a copy, just see ne afterwards. ||
give you a card and I'll send it to you, or perhaps you
can get it fromthe Panel

In closing, 1'd like to encourage the

Panel to identify the real culprit here: an imuature
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aircraft programthat has not been adequately vetted.
Before another Marine life is put at risk, the Osprey
shoul d be fixed and fully tested.

The crashes of two Ospreys and the | oss of
23 lives have been costly enough. It will be
unconsci onabl e to ignore the | esson that can be | earned
and run the substantial risk that these crashes wll
happen agai n.

| heard it said by a previous speaker that
this program should not be cancel ed because of the fact
that the lives of these Marines have been given, and
their lives will be given in vain. It would truly be a
loss in vain if lessons are not |learned fromthis tragic
event .

These Marines pilots gave their lives for
their country. They should not also have to give their
reputations to save the Osprey Program Their w dows,
children and fanilies, should not have to bear the shane
and the grief of their |loss as well

Thank you for your careful consideration
to my remarks.

MR. GRAY: Thank you, M. Furman.

Qur next speaker is Ms. Stacey Nel son.
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MRS. NELSON: Well, thank you for letting
me talk to you today. 1'Il ask for your patience as |I'm
not so el oquent as those who have preceded ne.

' m here on behal f of each of the Marine
fam lies who have joined together in a unified effort to
see that the Osprey is made safe. The fanilies are very
concerned about the safety of the aircraft and would Iike
to see that the evaluation which this Blue Ri bbon Pane
is conducting is thorough, objective, and conplete.

Make no mi stake, we are not now, nor have
we ever been, programkillers, as that term has been used
frequently in the nedia. Rather, our first and greatest
priority is sinply to ensure that no other Marine is
asked to give his life until this aircraft is safe and
until it is deternmined to be ready for the Marine Corps
m ssi on.

We ask that your actions and
reconmendati ons be gui ded by the desire to make certain
that no other Marine famly ever has to endure the pain,
suffering, and | oss which we have because the Osprey is
not safe.

Based on what we have | earned, we do not

believe the aircraft is ready. It is our opinion that
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the best plan of action for the Osprey is to return it to
the conpanies that built it, and require themto perform
all the necessary testing to understand the existing
dangers and to then fix those problens before the Osprey
is returned to the Marine Corps.

| have | earned through many sources,

i ncluding some Marines, the nedia, my attorneys, and our
experts, that there are nmany legitimte and serious

saf ety concerns which have recently been identified as a
result of the April and Decenber crashes and subsequent

i nvestigati ons.

As you all have no doubt |earned already,
many of the safety issues relate to the April and
Decenber crashes. However, our concerns are not linmited
to the crash which caused my husband's death and the
death of four Marines nore recently in the Decenber
crash. Qur concern as Marine fanilies is the big
picture: to see that all of the known dangers of the
OGsprey are identified, exam ned, and fixed through nore
ri gorous testing.

You gentl enen have been given an inportant
responsibility and I know you have focused upon the many

techni cal presentations that have been provi ded by such
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organi zati ons as the Departnment of Operational Testing
and Eval uation and the Governnment Accounting O fice, and
others, and |'m sure that you have revi ewed thousands of
pages of docunents and anal yzed the nuts and bolts of the
aircraft and tiltrotor technol ogy.

In short, | know that you have been
t hi nki ng about the program and the program and the
program asking, "WII it live or will it die?" | sinply
want to remind you -- in fact, ask you -- when you
consi der the program at every nonent of your review,
pl ease renenber that the life's blood of nmy husband and
22 other brave Marines is now and forevernore a part of
this program

| can assure you that each one of them as
dedi cated as they were to the Marine Corps and to the
success of the Osprey, would inplore you to see that no
stone is left unturned, no question unanswered, and that
no safety issue is unaddressed; that every problemis
fixed, and that this aircraft is made safe before it is
sent back to be used by your bel oved Mari nes.

I would Iike to also take this opportunity
to briefly tell you about my husband and how this tragedy

has affected ne, ny daughters, and Brian's parents.
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Unfortunately, there are not enough hours
in the day for ne to really tell you what kind of a man
Brian was and how his | oss has affected those who | oved
him He loved his job, and it showed. It took great
pride in his work and acconplishnents. His expertise and
ent husi asm won himthe Instructor of the Year award in
1998.

Brian felt that you could never know
enough, and he continually sought out know edge. He
recei ved his Bachel or of Science degree in Aviation
Management from Southern Illinois University
post humously. He was very conpetitive in all that he
did, both professionally and personally. He |oved sports
of any kind, and he felt that a nmountain bi ke was the
only way to travel -- besides the helicopter

The following is an excerpt fromthe | ast
letter he wote. | received it the day he died. It's

dated April 5th, and he wites, "Stacey. Hey, Baby, |I'm

getting ready to go to work. | have to fly late tonight,
so I'mgoing in late. | received the picture of Baby
Nel son and it's so cute. |It's really hard to believe

that Brian Nel son has a beautiful w fe, soon-to-be two

beauti ful children, and a house, with a dog. It's al
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because of you. You've given ne this wonderful life and
I thank you for it. | love you very nuch. Well, I'm
going to work. Love, Brian."

Bri an never saw the famly he | oved again.
He isn't here each night as | console his four-year-old
daughter, |sabel, when she wakes up crying for himin the
night. He wasn't there when | gave birth to his second
daught er, Phoebe, and he isn't here as | try to nuster
the will to sinply get through yet another day w thout
hi m

Hi s parents mourn the loss of an only
child. His death has left a void in their lives that
will never be filled.

I can assure you the pain and |oss that ny
famly has suffered has been felt by each of the other 22
Marine fam |ies whose |oved ones died | ast year in the
Osprey crashes. Please see to it that all the GCsprey's
problenms are fixed, no matter how nuch it costs or how
long it takes. Please don't allow the programto go
forward until the aircraft is truly safe for our brave
Mari nes.

Thank you.

MR. GRAY: Thank you, Ms. Nelson.
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Ms. Harter will not be speaking. OQur
next speaker will be Dr. Connie G uber.

DR. GRUBER: Good afternoon. Thank you
for allowing me the opportunity to express ny thoughts
and concerns.

| also am not here to condenm the Osprey.
My husband gave his life for that aircraft. But
unfortunately it has very serious problens, problens that
killed himand 22 other Marines in two separate accidents
| ast year alone -- Marines who were our friends.

In response to these sensel ess tragedies,
I have confidence that the Marine Corps will do the right
thing. Last nonth, | personally net with General Jones
and he assured nme that he is going to do the right thing.
Because he is an honorable man, | believe that he wll.

Just two weeks ago, | stood before
approximately 75 Marines who gathered at New River Air
Station in support of ny husband as he was awarded the
Meritorious Service Medal for his outstanding
contributions to the V-22 Program and his faithfu
service to this nation. Ironically, | cone before you
now to defend his name and reputation.

| speak today on behal f of Mjor Brooks
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Scott Gruber, a man who cannot speak for hinself because

his life was tragically taken at the age of 34 by a

horribly violent accident, an accident that

have happened. |In fact, an accident that could have been

avoided i f only Bel

Corps with a safe aircraft.

Because | am so keenly aware of ny

never

shoul d

and Boei ng had presented the Marine

husband's intelligence and talents as a highly skilled

pilot,

carefully selected to be anpbng the elite group of

first Osprey pilots, | knew fromthe very beginning, as

have al ways known, that nothing ny husband did

contributed to that accident on April 8th in Mrana,

Ari zona.

It did not take another sensel ess tragedy

in Decenber or discovery of maintenance falsification to

convince ne of that. M support of my husband and the

entire crew

did their very best,

that was with himhas been unwaveri ng.

based on what we now know was

They

extrenely limted informati on about what that aircraft

woul d and woul d not safely do.

If this program was rushed along to neet

deadl i nes, advance personal agendas, curry politica

power

or

financial gain, it wwuld be at the
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unspeakabl e and unconsci onable; at the very least, it
woul d be disturbing, distasteful, and downri ght

di sgraceful. Utimtely, it could even be crimnal
Clearly, these two accidents cannot be conpared to other
avi ation accidents in history. They weren't just part of
the standard routine of the hazards of introducing a new
aircraft.

| encourage all of you to have the

strength of character, the integrity, to just say "no
when things aren't right. This is a very basic principle
we teach our children. Yet, as adults, even as |eaders
and role nodels, we fail and fall victimto m splaced
priorities, exuberance, and possibly outright deception,
sins that are as old as the begi nning of man.

Al t hough we cannot change the sins of the
past and we cannot bring our |oved ones back, we can
right this wong for the future. | inplore you to do the
right thing today: to hear the evidence and see it for
what it is, not for what we may want it to be, in order
to save a nultibillion-dollar programthat has sadly spun
out of control and taken 23 precious, irreplaceable lives
with it.

| ask that you say "no" to putting
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progranms and products before people; say "no" to

unnecessarily putting Anerica's greatest patriots in

harm s way; say "no" to blam ng those brave souls by
wrongly accusing themof crinmes they did not cormmt and
have no way of defending thensel ves agai nst.

My husband and the rest of the crew sl aved
for the Osprey Program but they willingly poured al
their energy, their heart and soul, into it. To accuse
nmy husband of not only causing his own death, but
contributing to the deaths of 18 others, is sonmething the
Gruber famly cannot live with and should not have to. |
cannot begin to express to you how this wongfu
accusati on conpounds our pain and prevents any progress
t owar ds heal i ng.

My husband and t he other crew nenbers
fully intended to safely land that aircraft that night.
There was no communi cation indicating concern. There was
no "mayday." Sonething went horribly wong with that
aircraft; something they did not expect; sonething they
were not properly trained to deal with; sonething they
are in no way responsible for

Therefore, it is right and it is just that

the pilots be exonerated from "human factor" errors. |
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would Iike for this finding to be renmoved from ny
husband's record so he can be renenbered -- so all those
onboard that night can be respectfully renenbered and
portrayed in V-22 history in the truthful and honorabl e
way in which they deserve to be.

My daughter spent only the first six
mont hs of her life with her father. She is now too young
to know and understand any of this. But one day she wil|
know everything, and I want to be able to tell her what a
true hero and patriot her father really was. | don't
ever want her to feel a sense of responsibility or
di sappoi ntrent any tinme she asks anyone about her father
ei ther what kind of a man he was or what kind of a pilot
he was.

| ask that you hold the parties, the ones
t hat knew or should have known about the hidden dangers
of this aircraft, the nmakers of the aircraft, responsible
for the devastation of the |ives of those of us who wll
forever be inpacted by their poor judgnents,
over zeal ousness, or carel essness.

General Jones told me in our neeting that
not a day goes by that he doesn't think about these

tragi c accidents and the effects they have had on all of
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the famlies. He assured nme that he woul d keep the
famlies in mnd regardi ng whatever decision he nmade
about the Gsprey. | would request that the Panel also
take into consideration how the inpact of any decision
that you make will affect the 23 Marines and their

fam lies that have so dearly paid the ultimte price

We all have to face ourselves in the
mrror. Qur conscience conpels us to do the right thing
and to do what we can live with. Let us all pray that
the right decisions will be made to recogni ze the valiant
efforts and noble sacrifices of these faithful Marines
who did their best for their country.

Now, please, do your best for them and
their famlies to provide us all with absolute certainty
that they did not die in vain.

On behal f of my husband, Major Brooks
Scott Gruber, | thank you for your tine and attention

MR. GRAY: Thank you, Dr. G uber.

Qur next speaker is Ms. Trisha Brow.

MRS. BROW | wish | had blown this up in
a slide (Indicating) for you guys. This is a picture of
the original Operational Test Team the pilots. There's

11 of them here. Four of them are gone. | want you to
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consi der that when we make these deci sions.

Thank you for allowing me to speak to you.
| appreciate your patience as this is difficult for ne to
discuss. |'mhere today for two purposes. First, to ask
you for help in clearing ny husband's nane and that of
Brooks, his co-pilot. Second, for you to -- to ask you
to stop the V-22 fromkilling the pilots that fly it.

El even nonths ago today, | woke to ny
worst nightmare, only to find out it was true. W
husband, John Brow, was the pilot of the V-22 that
crashed in Arizona. Let nme tell you a little bit about
nmy husband.

John left for work nost nornings at 6
a.m, and | was lucky to see himby 6 p.m | often gave
hi m gri ef about being away fromthe hone and the famly.
Hi s response was that he had to know he had done his best
so he could | ook hinmself in the mirror every norning.

He had an enviable reputation as a skilled
pil ot and was known as a great officer to work for. John
has approxi mately 3,700 hours of different airplanes. He
was one of the nost careful pilots and would not hesitate
to cancel a mission if things weren't right. Hi s peers

tell me he was the ultimte professional
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There was one slot in the V-22 Program for
a KC-130 pilot. Wen John put in for the program | knew
he was the best man for the job and even nade suggestions
for the resume. However, | didn't think John would be
sel ected because he was not political in nature. To
gquote a three-star Marine general, "To be chosen for this
programwas nore difficult than to be selected for
General . "

G ven the politically sensitive nature of
the V-22, there weren't going to be just any operationa
testing. They wanted the best. The fact that John was
chosen is a testament to his ability and his standing in
the Marine Corps. The KC-130 community was di sappoi nted
to see John | eave. John's answer to them was he thought
he could nake a difference in the Gsprey Program

John was the NATOPS officer for the V-22
Operational Test Team which neans he was in charge of
the flight manuals. This was not a new thing for John
When he was a KC-130 pilot, he even wote refueling
manual s for the helicopters they refueled. He was good
at it.

John knew the GCsprey manual as well as

anyone. Before his death, he had submitted nore than 400
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corrections, and validated and detail ed technica
informati on for two major changes to the flight manual
They gave hima nedal for that. Despite the immturity
of the manual, he was trying to correct it.

Vortex ring state, the condition they say
caused the crash, was not addressed in the flight manual
If it were, John would have known it. From what
understand, the V-22 was not adequately tested for the
phenomenon. The 103-test plan to | ook at various rates
of descent were reduced to 49, and only 33 of these
events were actually performed. | find it unacceptable
that the Marine Corps cited "human factors" as the cause
of the crash when there was no nmention of the phenonenon
in the flight manual

The little information that was avail abl e
apparently was | abeled incorrectly. |[|f John, as the
NATOPS of ficer, did not know this could occur and how to
fix the situation, how would a regular pilot know what to
do?

While | thought of nyself as an inforned
mlitary wife, the process of discovering how nmy husband
was killed has been painful. Unnamed Pentagon sources

spoke to the papers daily; yet, no one spoke to ne. |
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wai ted three and a half nmonths for sone answer. Al
along, | felt like the program was being pushed too hard
and too fast. | would like to raise a few questions that
have bot hered ne.

At Christmas of 1999, the Operational Test
Team came hone early with I ess than 10 percent of the
flying done and virtually none of the shipboard flying
conpleted. While |I was happy to have John hone, | was
surprised since everyone had been denied Christmas | eave
because there was a big rush to conplete the testing.
Apparently they could not finish because of nmanufacturing
probl ems they had di scovered. Could soneone tell me why
bolts on rotors of brand new aircraft fromthe factory
are found finger-tight on rotor systens and had to go
into re-work?

On February 20th, when John left for the
shi pboard tests, the aircraft were not initially in an
"up" status. John was to be the first to | eave because
of his expertise in refueling. That norning, he was at
home, on the phone with the tanker pilots, re-routing the
m ssions. John's aircraft did not have a working oxygen
system so he could not fly above 10, 000 feet.

Devel opnental testing on the icing system
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had not been fully tested, so John had to fly the south
route to San Diego. Oiginally, the Ospreys were
supposed to depart at the same tine, but since the
aircraft were broken, they linped out to the Wst Coast
separately. They even broke along the way to the
operational testing. How can they say this aircraft is
ready for the field?

John told ne of other problenms. Wile in
Yuma and flying in formation, they broke 11 wi ndshi el ds
that supposedly cost $80, 000 api ece. \hy?

Repl acenent parts woul d show up not ready
for issue and have to be returned to the plant. Wy?

Slip rings on all the aircraft were
replaced i medi ately after John's crash. Wy?

The Judge Advocate Ceneral says that the
V-22 has a propensity to roll. There was a case of
uncommanded roll prior to John's death and another after
his death. Wy has this issue not been resol ved?

On "60 Mnutes," | watched in horror as
t hey showed the crash of the previous V-22. Those pilots
wal ked away. In John's crash, the plane rolled over in a
simlar manner. Engineer friends tell ne the two

situations differ that started the roll. It does not
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matter to me. They were still in a roll that caused
their death. People knew the aircraft could roll, yet
did not fully study this area. Wy?

In John's accident, he was the second
aircraft of a formation. The devel opnent testing of
formation flying was | ess than 12 hours. Turbul ence,
wake, and other factors have apparently not been fully
eval uated. \Wy?

In closing, John believed in the Marine
Corps. He had a great career in the KC 130 which he gave
up because he believed he could make a difference in the
Osprey Program John wanted an aircraft that best served
the Marines, but he also believed that they had put al
their eggs in one basket with the V-22. W wish is you
take a hard | ook at the program and nmake sure it's the
right aircraft for the job. John would have wanted what
is best for the Marine Corps, but he would have wanted it
to be right.

As | said before, | have the feeling the
program was pushed too hard and too fast. They woul dn't
et John put in for Christmas |eave in 1999 so they could
start operational testing, yet it was clear the airpl ane

wasn't ready. Program nanagers would not call a halt to
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the program even after the first crash. There is so much
political pressure to do this progranm it's like a
runaway train. Can you please recommend a way to ensure
that this tine they take the tine and do it right?

The V-22 is very conplex. John was faced
wi th production probl ens, maintenance problens, and poor
docunentation fromthe contractors. |t may have been in
test for a long tine by the cal endar, but it hasn't been
tested as thoroughly as other aircraft. |If the Osprey is
the right aircraft for the job, | ask that you pl ease
ensure that it is adequately funded and tested to ensure
this aircraft doesn't kill other husbands and fathers.

As | stated before, John's qualifications
were outstanding. Every one of John's fitness reports
cited "outstandi ng ai rmanship." Neither he nor Brooks
were the kind of people who took flying lightly. The
Marine Corps chose them because they were the best
operational testers they could find. | have recent
reports that indicate a lack of testing, a lack in
document ation, and a rush to field the aircraft.

Finally, and nost inportantly, please help
me clear John and Brooks' nane.

Thank you.
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MR. GRAY: Thank you, Ms. Brow.

M. Eckenrod will not speak today. W
have the break schedul ed next, but since we have only
three speakers, with the Chairman's concurrence, shall we
just go ahead and finish up?

M. Healy.

MR. HEALY: Thank you, sir

M. Chai rman; distingui shed nenbers of the
Panel ; honored guests; Ms. Nelson; Ms. Harter; Ms.

G uber; Ms. Brow, and Susan Duke.

My name is Bill Healy. I'mfromthe |aw
firmof Healy & Studwell in Tucson, Arizona, the situs of
this crash. |[|'ve heard M. Furman and |'ve heard M.

Al exander articulate brilliantly the facts of this case
and just what happened, but I'mtelling you that the rea
reason that |'m here and standing up here today is not to
articulate all of the technol ogical aspects, the physics,
the mat hematics, and things involve such as that. |'m
sure you're well famliar with those, and | want to tel
you what |'m here about.

Today, March 9th of the year 2001, Thonms
Duke, surviving parent and statutory beneficiary of Lance

Corporal Jason Duke, Deceased, filed a lawsuit. He filed
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the | awsuit agai nst Boei ng Conpany, a Del aware
corporation; Textron, Inc., a Delaware corporation; Bel
Hel i copter Textron, Inc., a Del aware corporation; the
Boei ng Conpany and Textron, Inc., a joint venture; the
Boei ng Conpany and Bell Helicopter Textron, Inc., a joint
venture, and various and sundry "John Doe" and "XYZ"
cor porations.

| forgot to address the distinguished
menbers of the press.

| ama lawer. | was a pilot; received ny
jet wings in 1956. Looking around at this crowd and the
| ack of gray hair, |I'mprobably the only guy in this room
that flewa T-6, but | did back in the early '50s or md
'"50s and it was the hardest airplane |'ve ever flown.

And | renmenber we had a jet ace who was
t he squadron comander. Hi s nane was McCGovereau. And he
said to us when we got to jet school, "This is the
sinmpl est airplane you'll ever fly, and the nost inportant
thing in aviation is sinplicity." And this conpl ex
ai rpl ane brought about this tragedy, killing Jason Duke
on April 8th, 2000, in Marana, Arizona, because of the
fact there was no sinplicity invol ved.

This case, froma |awer's perspective,
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| adi es and gentlenen, is one that we feel very
confortable in trying in Tucson, Arizona, before eight
jurors who can right the wong not only of this tragic
crash, but of the pilots. |If, indeed, any of the wording
in that report about pilot error -- It's our position
and we intend to prove, that it was design-induced.

| have been in touch with naval test pil ot
aviators. | have discussed the facts of this case; the
probl enms involved; this particular aircraft. And, |adies
and gentlenen, and menbers of the Panel, we are prepared
to litigate. Qur theories are as follows.

Nunber one: We feel they were negligent in
t he design, manufacturing, testing, training, teachers,
i nspection, assenbly, distribution, sale, and naintenance
of this aircraft. W think they put a product on the
mar ket, | adi es and gentl enen, that was dangerously
defective, unreasonably defective, and we intend to prove
that. Not through |lawers, but through experts; test
pilots; helicopter pilots; men of extreme and esteened
recognition in the field of aviation.

And for that, |adies and gentlenen, we
intend to right this wong and show t hat that young

"jarhead" in the back of that airplane, Jason Duke, did
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not die in vain.

W t hout nentioning the fact that we have
no axe to grind with the United States Marine Corps, the
United States Governnment -- My father was in the Navy; ny
nmot her in the Navy; two of my brothers were in the Navy,
and one of themwas in the Marine Corps -- all during
World War 11, and my nother and father in World War |
W are a mlitary famly.

I have done nothing flying-w se since
left the Air National Guard in Arizona in 1962, except to
remain deeply involved in the field of aviation, because
| have been the president for the past two years of the
Ari zona Aerospace Foundation which runs the prenier Space
Museum the Titan nmissile site, the Aviation Hall of
Fame, and the soon-to-be International Fighter Aces
Museum i n Scottsdal e, Arizona.

I've talked to many of these people; nmany
of these aces; many of these jet pilots; many of these
helicopter pilots. W're ready to go. W're ready to
show that these vendors, as these nmen so brilliantly
articulated, and these wonen as well -- that they were so
at fault; that we intend to establish in this conplaint

that we set forth here today that the manufacturers acted
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to serve their own interests in having reason to know and
consciously disregarding a substantial risk of death or
serious bodily injury in this aircraft.

And for that, |adies and gentlenen, we
woul d i ke eight people -- be they H spanics, nenbers of
the faculty of the University of Arizona, engineers from
Hughes Aircraft, retired people, young people -- to judge
Bel | / Boeing. And for that, |adies and gentlenen, and for
that statenent, we're going; we're going to war, and
we've started. It started at noon today in the desert
town of Tucson, Arizona.

I thank you for listening. But | want to
enphasi ze, after listening to everybody, this is what
Healy & Studwell intend to do for the Duke famly now.
Thank you very much for |istening.

MR. GRAY: Thank you, M. Healy.

Qur next speaker is Mjor Susan Duke,
United States Arnmy.

MAJOR DUKE: | want to thank the
MW-22 OCsprey Panel for allowi ng us to speak here today.

| was Jason's ol der sister, who was killed
April 8th. A couple of excerpts fromhis eulogy: Wat a

remar kabl e son and brother we've lost. Jason was
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privileged to enjoy many platonic and few romantic

rel ati onshi ps that represented many diverse facets of his
short but extraordinary life. | was fortunate enough to
Wi t ness or experience themthrough Jason.

Here are sone characteristics that famly,
friends, and Marines used to describe nmy brother, Jason.
Generous; |oving; adventurous; aggressive; stubborn; a
big brother; a teddy bear; a loyal friend, and a
renai ssance man.

Jason possessed the best qualities from
his parents. He had his father's personable and charm ng
di sposition, and his nmother's passion for humanity and
the ability to maintain lasting friendships. | was
bl essed to have Jason as a little brother. W shared a
bond between us that transcends a sister-and-brother
rel ati onship. Passions, interests, dreans, entw ned our
spirits.

The | oss of ny brother, Lance Corpora
Jason T. Duke, has had a devastating effect on our
famly. Wen his |ife was cut short on April 8th, he had
just spent a year and three days in the United States
Marine Corps. Jason was everyone's favorite, especially

my father's. The loss of his youngest child has left him
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extrenely disillusioned.

Qur not her passed away in January, 1999,
of Lou Gehrig's Disease. It was Jason who selflessly put
his Iife on hold to care for our nother during her |ast
six nmonths. In the final stages of this dreadfu
di sease, she was conpletely paralyzed. He literally
provi ded and tended to all her physical and nenta
demands, which were quite enornous.

Just three nonths after her passing, Jason
enlisted in the Marines. His inmediate dreamwas to
serve in the infantry and eventually be selected to serve
with the Marines' elite Recon. Jason's goal was to raise
a big famly that would share his enthusiasmof living a
| ong productive life serving his country. His retirenent
goals were to own a bicycle shop sonmewhere on the
Cal i fornia coast.

However, April 8th changed our lives
forever. Yet, it appears that his death could have been
prevented. Only if the MW-22 Osprey had undergone
conplete testing of aerodynanmic flight characteristics,
perhaps 19 Marines lives could have been spared.

Gentlenmen, | wish to highlight three

points to the Panel
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The future of the MW-22 Csprey Program
How can the taxpayers -- or nore inportantly, the
famlies -- be assured that this problematic programis
essential to our national security?

Secondly, pending the results of the
ongoi ng concurrent investigation, those responsible for
my brother's death, along with 18 fellow Marines, will
receive swift and appropriate |egal action

Finally, honor, courage and conmitnent --
val ues of the United States Marine Corps. How can we as
a nation not recognize these nmen with posthunous
decorations? M family has submitted a congressional and
a Senate inquiry. The results fromthe congressional
dated 5 February, were negative: "It would not be
appropriate to authorize an award based on the fact that
they were involved in a tragic accident."

Jason had received two meritorious nasts,
as well as two pronotions within a year of service. The
post humous decoration woul d be reflective of these nen's
contributions to the United States Marine Corps.

We are qui ckly approaching a one-year
anniversary and the famlies still do not have a conplete

accident investigation report. W do not possess or have
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know edge, conpl ete know edge, of all facts surrounding
t he acci dent.

In closing, | would like to share a few
excerpts fromny brother's eulogy so the Panel can better
understand the effects of our |oss of an exceptional son
and br ot her.

Qur relationship began when he was a
toddler, with daily walks in a stroller; cuddling on the
couch during Saturday norning cartoons; sharing our
enthusiasm for athletics in the outdoor; our parents'

di vorce; summer vacations to Southern California,
vi siting Disneyl and, Magi c Muntain, and Universa
Studios. W especially enjoyed the California coast.

We shared our experiences attending
Sacranento Hi gh School, and as a sophonore, he took on
t he school board when further cuts to the athletic budget
were proposed. As a very young man, he displayed strong
| eadership traits.

| believe, as did he, there is no other
achi evenent as di stingui shed than serving our nation. W
col l ectively uphold the values and beliefs of the world's
greatest nation that is able to experience |evels of

freedomthat other countries of the world do not.
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Unfortunately, it comes with a price: selflessness.
| believe it was our destiny to serve our

country. He served with distinction, as already
mentioned. In less than a year's service, he was
promoted twi ce, unheard of in any service, including the
Marines. He |ived by honor, courage and comitnment, |ong
before he joined the Marines. His service with the
Marines was only exenplified by his selflessness.

My brother Jason faced death | ong before

April 8. In 1976, he al nost drowned at a racquet club we
were nmenbers of. Ilronically, a deaf-nmute saved him
al ong with a nei ghborhood doctor. In 1994, he was in a

life-threatening bicycle accident, a passion he possessed
t hroughout his adult years that served as catalyst to
bri ng about my nother's sobriety.

It was that fateful evening, April 8, at 8
p.m, a catastrophic aviation accident, the worst in the

Marines' history, it became painfully evident that Jason

had fulfilled his destiny and God's will to cone honme to

Heaven. | want everyone to renenber ny brother's finest

monments were taking care of his terminally-ill nother and
serving in the Marines. | amcertain this is what he

woul d want you to remenber him by.
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Since nmy nother's passing in January of
1999, my brother and | had endured four deaths: a very
speci al extended fam |y nmenber, Loretta Pettus, in
Sept enber of 1999, and our grandparents |Ivan and Margaret
Caricozof, in February, 2000.

My brother sold his La-Z-Boy recliner, a
gift fromhis father, so he could purchase his Marine
dress coat. He wanted to honor his grandfather, who
served in Wrld War 1l. Yet again he distinguished
hi rsel f by presenting the colors to our aunt during the
funeral service. Additionally, he stayed nights with our
Nanna after she went into a coma froma fatal stroke

| spoke with Jason Friday norning, Apri
7th, in Yuma, to informhimof another unexpected |oss of
our cousin on April 6. He had comented that they were
due in helo training. After so many |osses, it is hard
to articulate our emotions. | spoke with himtw ce that
norni ng. The next call was to i nform himof when the
funeral services would be held so we could join once
again to nourn another famly tragedy. Both tines we
spoke "I love you." W never spoke again.

My brother, the Marine, was not afraid to

express his enotion, verbally or physically. Throughout
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t hese painful events, we had learned to |live each nonent
of each day.

A passage from Second Ti not hy, Chapter 4,
Verse 6 through 8: "For | amready to be offered, and the
time of ny departure is at hand. | have fought a good
fight, | have finished nmy course, | have kept the faith;
Henceforth there is laid up for nme a crown of
ri ght eousness, which the Lord, the righteous judge, shal
give ne at that day; and not to ne only, but unto al
them al so that |ove his appearing."”

Thank you for your presence here today
honoring ny brother Jason, the fallen Marine. Thank you.

MR. GRAY: Thank you, Major Duke.

Qur final speaker is M. Frank Jensen.

MR, JENSEN: M. Chairman, |'m speaking
today as an individual who is not affiliated with any of
the manufacturers or other entities identified with the
V-22 Program My interest -- and pardon ny -- |'m
suffering froma bug that's going around in Washi ngton
D.C. here. M interest is as a concerned citizen and a
retired mlitary officer with quite a bit of experience
in vertical flight activities.

My invol vement in vertical flight goes
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back to 1955, at which time | qualified as a mlitary
helicopter pilot. M rotorcraft experience includes
operational flying in the U S., Europe, and Asia,
including Vietnam as well as service with the U S. Arny
Avi ation Test Board, which does operational evaluation of
new helicopters and fixed-wing aircraft being introduced
into the Arny.

Since retiring fromthe Arny, | have had a
| ot of opportunity to work with civilian helicopter
organi zations. For 19 years, | was Executive Director
Presi dent, and now President Eneritus of the Helicopter
Associ ation International, and | am the Executive
Director of a program Tour Operators Program of Safety,
but today |I' m speaking for myself.

Over the years of tiltrotor devel oprment,
have had professional reasons to renmain informed of the
status and observed flights of the XV-15 and the V-22,
and now | 'm followi ng the progress of the AB-609. 1|'ve
had many di scussions with the designers and nmanufacturers
of V/TOL aircraft and their conponents, and with nilitary
eval uators.

' ve had phil osophical discussions with

such mlitary industry icons as Frank Piasecki, Serge
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Si korsky, Charl es Kaman, and Sergei M kheyev, regarding
the design concepts and feasibility of tiltrotor
aircraft. Al of these distinguished engi neers spoke
very favorably of the tiltrotor technol ogy.

I was present and testified at the
heari ngs when the XV-15 made its historic |anding on the
steps of the U S. Capitol, and | was instrunental in the
renmoval and replacenent by helicopter of the Freedom
statute of the Capitol Done.

I'"m convinced that the tiltrotor concept
represents a crucial advancenent in aviation and is of
vital inmportance not only to the U S. mlitary, but to
the entire nation. Aviation history has shown that
al nost every significant advancenent has been preceded by
di sappoi nting and sonetines tragic accidents and
failures.

The first efforts to fire machi ne guns
fromfighter aircraft in Wrld War | resulted in shooting
the propellers off of the aircraft on which the guns were
nmount ed, but sone innovation and design changes were
made, and the forward-firing machi ne gun was an i nportant
weapon in World War |

Early experience in the 1930s with the
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VS- 300 helicopter, the first practical helicopter flown,
caused Il gor Sikorsky to say that he could get it to fly
si deways and backwards, but he couldn't get it to fly
forward. He actually considered turning the seat around
and nmeki ng believe the helicopter was heading in the
right direction. But he persisted. And he was flying an
aircraft that he had designed and he built and for which
there were no pilot's instructions, and the rest is

hi story.

During the early days of jet aircraft, one
Navy squadron experienced 15 crashes in three weeks. The
CH 46 helicopter had 44 mishaps inits first five years
of existence, and now the CH 46 is at the other end of
its lifecycle and it requires special efforts to keep it
flying. 1It's overdue for replacenent, and the MV-22 is
the repl acenment of choi ce.

The V-22 is not nerely innovative. It's a
very conplex aircraft designed to neet very demandi ng
mlitary requirenments, including rotor blades and tai
sections that fold up for shipboard use, and redundant
flight-essential systens to make the V-22 nore survivable
agai nst eneny fire. Each of these mlitary systens adds

to conmpl exity.
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The tiltrotor's flight envel ope, while
proven through experience with the XV-15 to be safe and
practical, is different fromthat of any other aircraft.
Realistically, there will be both nechanical and "human
factor" problens in bringing a conplex aircraft such as
the V-22 to full operational status, and there is no
viable alternative to the V-22.

While it is inperative that every
precaution be taken to safeguard human life and linb, it
is also crucial that the V-22 Program be continued. The
nati on has already invested significant human resources,
time and noney, in the V-22. This is no tine to fold up
out tents and go hone.

Thank you very much.

MR. GRAY: Thank you, M. Jensen.

Thi s concl udes our speakers for today.
Basically, we are adjourned.

(Whereupon, at 3:02 p.m, the hearing in

the above-entitled matter was concl uded.)
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